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(54) MICRONOZZLE. METHOD FOR MANUFACTURING THE SAME, SPOTTING METHOD AND 
SPOTTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a micronozzle for discharging many kinds of solutions from a large 
number of discharge orifices at the same time through individual flow channels without generating 
contamination between the solutions to easily form a large number of spots at a stroke, a method for 
manufacturing the same, a spotting method and a spotter equipped with the micronozzle. 
SOLUTION: In the micronozzle having four or more mutually independent capillary flow channels and the 
discharge orifices and injection ports of the flow channels, the center to center distance of the adjacent 
discharge orifices is 4-1 0.000 times the diameter of each of the discharge orifices and the center to 
center distance of the adjacent injection ports is larger than the center to center distance of the adjacent 
discharge orifices and the diameter of each of the injection ports is larger than that of each of the 
discharge orifices. The method for manufacturing the micronozzle, the spotting method and the spotter 
having the micronozzle are also disclosed. 
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mntmM s(.^lc^*i^L/;i:4oJU±<D^$fflgtt©^fiE 
»<t #3its8optaj natit^A □ t **-r « ^ -f ^ a / X 

Oiag(D4~1 0 0 0 OfST-^y. Bj^f-S&i^APO 

[it*Ji3] BiiiE^'f^'p/x^uAt, gp« (A) <tge 

« (B) iA<«g$nT/j:-5t>©-r'&U, HulSgp« 
(A) *<g»« (A) *Rii-r-S5t\|caitL/fc4-p]a± 

U. *»ogp« (A) ORtiUPlcSlBE-r-SHIJW (B) I*'© 
dm3l(i»^ (A) <>:gtB$ti>t9(::dSE!S$}gfiK-r€>^ 

[f»*^i4] mU^-a^a^XJVifi. gp« (A) igp 
« (B) <«:*«ai*tir)a:<5'b©-e«y. H?risg»*t 

(A) *<g|5« (A) *«iit-•5Sl^lC^±IiU/i4•^JU± 

(B) ifi=^i&.T.^)\^^-i^mt'm^^i/^(om.imis^ibi3. 
*»^g|j« (A) ©i±aipicffi«it- -sasa (b) 

aSSStSPW (A) <h«S$ti;tS(c3it!S*JB^^-5iii:« 
g|Jt;±APS:Wr-5W^]Sl icl5tl©^-f^7pyx-»k 
[ii^]S5] Bfriegpa (B) ^APtmFEaAP 

\zi&mT^^^'^<Dm&^mr=bmm (b i > bm* 

(A) SC/gP« (B 1 ) tffi)i$n/t®<tT-3tt«S$:JBfiR 

t-si^itspxttajw^osssssrwr-sgpa (b2) t^r 
s^^ii 4 ici5Kw^-f ^ □ y x;u, 

[ffi*3S6l BuieSPtt (B) aAPiBuiejiAP 

icSi^-r5gp«*<Dafii!&^wrsgp« (bi) sua 

3iBS**-r«SW (B3) <!:, SUa (A) i:SIJ« (B 

^(omt&^mr^^m (b2) <!:^«t-«ii^3S4iciB 

Ko-7^'^'pyX;u. 

imm^Bi m^sA^uifiwuf^tiitmi (a) od* 

(7)v-<4'n>'XA, 

[S^^ai H5Ei4ajp«*i5«t&txfc'gi5a (a) ©a 

SIC, Jl*1~1 0 OMm©::^'^— b— *«)BJ5!t*tlfcii 

^3^1 {ciHtE©-7'r^p/X;k 

1 0 1 1 (CES<D T -f P y XJKDWk 



(A) MESi5« (A) o^l±aJPlcffii^■r■&gw^'<o 

SiUSJUimrEaW* (A) <!:-C3!EiS*?i5fi!c-r-55iiSgP«* 

a5« (b) t^aSb. ;^i:OT;514x^;u4^-<g$ra*t 
UTSltt (B) ^SlYbS-t+sitfclcglJtt (A) tSW 

(B) t^mmtsit^zt^^mt-t^^^i^ayxjv 
imntJM 1 1 1 mmm ^ icEtKo^-r ^ p y xjua^m 

±©^»lW«oai»<!:«-3iE4SOiy:ajP«WU. ;g14x4«. 

ji'=¥-mm<tmR^<^(D^^imt>^u^mpt (a) 

<!:. BuEgpa (A) ©ittaiPlcSi^-r-5gP«'f©aft»X 
ttSP« (A) i:-e3iE»*JBfilt-r'5i«tagf!«Wr-5SWt 

(B) t^mmu ''^i^T'}Sii.:ji^j\^=¥-m^misn^x 

gPW (A) $:Jil{b$-B-^<fc<tfc(Cg|5« (A) igpa 

(B) «t:^g*$-t±^ci$4#si(<i:-r^^>r^pyx;i' 
[fs^iii 2] HuESP^t (B) sua (A) tan 

W-r-5SP*t (B2) TftSIB^Sl 0X141 1 (CEKO 

^-f ^ p y xji'commysm. 
if»*iii 3] icEiEw^-f^pyxju^ffl 

[fi^^i 4] ^flTjg«^€sag3Eiij(cj;yRtaiP's« 
Sgstisiiaeiii 3(cEH©X7t^<y^^>i^:^;i. 

[iS^:«1 51 ^K>S©ttSX><5~5 0 OmP a • s 
-C*§fS*« 1 4 lcEtE©::^7t«-y5^-f >^yjm. 

1 5 ic^m<D:^7fiy^-i yiffi'^k, 
tig*ii 1 7 ] a^is 1 icEKcD^'f ^ p y x;u* w 

[0 0 0 1 1 

^ti-saj/h^siiaiPSrwr-syx^nciiu. ffiaarojg 

f^$mig[(Oid:aiPX?'e>l^^lC!d:iJiU ttfgiao^^iK^ 
^»<OI»/J^)S:;S« (C^X-r -5 Ci:(^TS-5v-f^pyX 

*%Wi4^/i, ^ScD^^p-yd^SWDatSic^SSo?:^ 
/t^-> h L/THSSnfc^-fi'PTU-l'll^lJjl-r-S/tii) 

[0 0 0 2] *:5eBfl(D7-<^pyX;H4. l\t>lsD 

ilB <t UTffiffl S V-f i7 P 7 H" iSigffl©;^/!^ ^ 

[0 0 0 3] 

m.^<r>^m v^r^PTu-rwiSiioj-xs-c^-s. 
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[0 0 0 51 

(Cl^BtlCRtaiL.. ^&.<D7.i^y V-^—miZ. fiog^lc 
[0 0 0 6] 

Pb1P1> StXaAPFBm^t#^<0l8agi-r^e:<!:T'±sB<D 
>S14x^jU=ti-J^^I3*fr^ d <!: (c J: ij ic 

ffl^s c t ic J: ij #^AP icasi ic/H >y^gigi-r -5 c 

fi?^««lcJi5fi5tUfc&>±AP(c!43llC^flTiS* 

[0 0 0 7] ip-^. StNtcJ43iL/fc4-:>a± 
co^ifflSWroSSESS <!: &3mwi±{lJ P SOtji A P t S 

SgSI*<^RttaPWitSW4~1 00 0 0«T35y, 

-r-5S-j±AP<?3Ef>^,vFBij§gE*<fis^-r.5Ki>taipco+/£.vrBT 

S§SIJ;y^$<, X)^-z>;±AP©ilS*<p±ajPOilSJ:y 

l^ c ii^itat-rs^-f p y x;u«a«-r-5 

[0 0 0 8] *%W(i5tMC}*5iUfc4 0JU±<D 

^»B§«©3!EiS«t «-aff»® Rtaj P SZ/^a A P <!: « « 



st/><gi>taiPoiis®4~i oooofiST«.u. B5^-r 

««-;:£AP®f iCvr^SgSI*«B5«-r-5KiaiP®'*''CvrBl!6 
«<fcy:^*<, *>^aAP«)il2*<iltajP©ttgJ;iJ* 

4^ p y X;uroiSjt:^;S-e* oT. 

[0 0 0 9] ae«*Hiit--55lMcafiU;t4-pfel±C0 

^tffle«(®9m<>:$diE2s®i>tmp$«t--sspfir (a) 

ii. HtJisgiJW (A) (TDRtaiPicgi^-r^sptt'f'osiiisx 

(iSulESPtt (A) <!:T3aiS$JBfi£-r-55<l«SP**L/. a 
(B) <t«8l@U, - 

[0 0 10] ;i>:iN-C;gttx:^;U=tr-^^^S4UTa5« 
(B) «:®^b^?-tirSi:<»:t)lCgP« (A) igPtt (B) <t 
C<»:S:1«SSfr-5-7-f>>py X^K^SIiiJj 

[0 0 1 1] *;£:*^W(±, St^(c!4a[Ufc4-:>JU±(0 

^ifflett®3m i #3ii«s©p±ai p A p <h * -5 
V'f4'pyx;uT«.oT. wiffi-r««-iy:aip©4''£,»ra!g 

i»*<KP±aiP®IlS<D4~1 0 0 0 O^-CfeUv I^SEf 
A P <D 1'/£,'>KlgSiX><BI«t- -SRRtai P CD t'CxrBlJE 

«<fcy^#<. *»-paAP®iis*«iiaip®ias«fcy:*: 
€ri\v^^pyX;KO«!it??;iT*oT. gpttssar 

i±aiP**U. ;S14x^;U4^-iS«l{btt*lBE#)©¥®^b 

#i*»&;a:«a?** (A) fltiisgp** (A) ©RtaiPics 

j^r-5>gp«4'®3ai83z.figi5*t (A) tx-m&^ii^m-t^ 
^aas^^-r-saiw (b) <t*?i®u. ;5<:int;si4x^ 

-)U4^-«l«^«bTa5« (A) *®<b$1±-5itfclCgP 
« (A) t8P« (B) <t:*S«$-t+-5Ci*1*aifr-5 
^-f i> P y X-iKOS8jt:'5r;£ ^tl«^-5 t)(DT'$.-5. 
[0 0 12] 2f:^^liHi)IEv-i'i^pyX-iU«ffl 

p y xjv^mr^T.i^ ^ •feaetr* &©t*«. 

[0 0 13] 

oi\Tlfiwr-5. :*:%W®v^'4'pyX;Ki. SlNIClt 
StLfc 4 0lU±®€Seagtt©3ffSSiS-3!tSS(Dy:tllPSUt 
jiAPi^Wr^v^'i^pyX-'UTajoT. B5gt--5S- 
RtaiPOl' <CvM£SI;df^>±iiiP®ilS0:>4'<' 1 0 0 0 0 
ISTfty, f©S-r«§;±AP®4''C^F^iEESi»tSSS1--5^ 

ia:aipro*«DrBi!§st«fc y < . »o;$apoiis*<i± 
asPOHS J: y i\'b<D-c»-5, 
[0 0 1 4] *5gRg®^^4'PyX;Ucr)^^}B(±!^lcRgS 

-f 4^ p y x^uifeiS^-r-siigiciSi^/tJK^i^rsy o -s. 
i;) , ®« (p-7-«) . '^(D^mm.ts.mid^o&m^ 
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i6lte>nfc® (JUT. r/XJUSj ifi-.t--5C<i:*<S5 

t\. CCO^yX-'l'SI*. ilg*^jifSU<(i5 cm~l 0 
m, MlC»*K(i1 0 c m~ 1 m©RttO— aj-C&'S 

[0 0 15] yX;U®*i±i2<7)fflS«<OT-<i'PyX;U 
n-7-©J:5icJ6«s«jii;^r:^ll!i$-e:«ct 

1 yj^^xTH-y-T^-f >^^-r5c<t-c. ^^acoRtajp^^t) 

[0 0 1 61 *-5i>(t. *%qgro^-f ^'pyXJi'^ft* 

14<Dfe-5->- ht^JcflJ^Ufev-f ^ p y X^l/^jfeKcttW 
»-5g?«TyX->K7)WS*»&»L/Tv yXJUm'&^i.T^y 

^*<^«E<!:6:«. y X;i'®lc:7.7t?y^^- >^/|c(g 

UT::^^— »■-<!: I, T«<iatt«Ji*Sit. v-f>>p/ 

ftfe ^ -B-fc i # iCRtaB P <!: ^fliWSi !B5(DS§SI*-SPb^PS IC 

14. Jl*.Ai3~1 0 0 Mm-C$>-5Ci:AWSL/<. 1 0 
~5 0 Mm-efc^Cid^SblCif* UN. 

[0 0 1 71 ^^WODv^'i'pyx^KOamtt. Sv-f 

P y X;U$:«fi£f «;gttx^;U:^i-Jg@'fb14JIfiK!^0D 

i;S:-5. fiu. *^W(DV'f^pyx;K4±gp*<gttx 

[0 0 1 8] 3!tK(i. 1 •p©;±APSt/:-etHC)t=tJ55-r-5 
1 OCORtaiPIC. S»*mLTl^;S:t^ 1 *<03aSSTil^ 

3tt»*#L/rontf. 1 -^roaAPAta^j-d^nufcSiEis 
T^n-e^naa. »sKii2~i o. $eic»su< 

^^/nyxMt. ffi»<i©^??i«a!Kiicisi^(c-en-en 

o^-f p 7 U'-r €ri5i^(cisji-r -sffl^tcis-r-s, 

[0 0 191 i£AP<DilS(4±iSiy:aiP©itSJ;y:*:^ 



A*ffiiE^nTi\T=bAi\. coti^tt. V'fi'pyx^u 
[0 0 2 01 **w©-7-f i7pyx;K4. ^c^isircRt 

■r s ® (cs-Rtai p p -r -5 <fc p ^5 tiT c \ .5 , 

[0 0 2 1 1 ia:ajP©»li4-:3J-U±T»««t. ji«4~ 

1 0 0 0 OT*iJ. $e)(C1 0~1 000 OT^-SCt 
»«»*L<s 3 0~ 1 0 0 OTfe-SCiXJ^MlCftf^L 
RtaiPC0a*<3J-UTT*S<«:. ^^WcDSftUdtJSfll 

[0 0 2 2] i»ta3POBEg(4«mT«.y. 

g. RttBEg. 1^/C.xRttiEg. i4**«iEg;&:<t*-C*y^ 

<iU. #?"J«i±aiPI4|5|fiigSES-C*t>Tt)35SiE 
gr^oT'fel^«EST*T>Tt>m\, 
[0 0 2 3] :^m^(D^>f^7nyXMt. JiitLfcaSSt 

aip©«/trasgSA«i±ajp©ies©4«m±. »su< 

mom^mmwi^my XMzit^x±-^i\ liai 

P©'t'/CvrBl8i!8(±. R±aiP©ifigO 1 0 0 0 O^JUT. 
»SU<(±1 OO'gJUT. HfC»*U<l4l OfiJUTT 

c:oigHJ;y/jN$tN<h. ajlL/iziSWlCJ^/K'^T^ 

li^. yX<;U^;£A«;^$<;5:y*<^T*-5, 

[0 0 2 41 Rtaiaro^/ii^KffisittffimTafey. 

(i. lSjg-r-5V'r^P7H'(0;^7H-> Kcotp/Lxralliigli 
■r'5C<h**T#-5**. 2~ 1 0 0 0 *im^feSC<i:**» 
SK. 5~5 0 0 »m-C«'5C<i:«tH(C»$L/l^ 

[0 0 2 51 ia:aiP(DJB1*(iffm-CS.y. R. AftJB. 

•5 C Ul^. P±aiP<7)iag(4l ~5 0 OMmTft 
•SCiA^S^K. 1 ~3 0 0 MmT*-5C(t;&<$8lC 
»*U<, 3~2 0 0Mm-C»-5Cd:«iffi'b»$UO. 
{BU ffir9;0fR-C;9:u<&(^li|^i;SrMSi%W-r'&no!>iS 

ST^3Ea-r^-t,c^<!:t--5. i§/J\TS>^i:iajt**ae<!:?a: 

[0 0 2 61 RtajPliV-f^pyX-ZK^^ai^OSE. 
Tt)at\L. *-5)l^l4c:n^>cDa®J;yl^talP©®HA< 
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It. K«OJSlCS<ZS(t<Z>iS$0D±iBS«<Di£b«jt©± 

[0 0 2 7] :^mf^<o-7-f^ayxji'(D»^n.\mmi: 
uxti. (1 ) a^*^*■ii■r'5l:l^(ca3lufc4•^Ja± 

T. rg|l« (A) J «!:fi;-r-5) t. (2) jgftx^x^u^i 

i±ajoicsi^^sgp«*©3iE», xf4, gp« (A) tm 

T, gp« (B) <!:«;t-«) «i:*<Sg$nT;a:-5t)G)*t^ 

[0 0 2 8] lUT. *%0^<O^'ri'P/Xv'KCOt\T± 
iHgll*^ (A) iSII« (B) -CWfiE^EtlTlN-Slt^lCf^tN 

Sfc. *W^fflS(cj3^^T(iJ gp« (A) (iliaiP 
[0 0 2 91 *&«>ic, gw**iiii-r«i:tMci*3iL,;fc4 

oJU±©€88g«©3!E»«ts S-3iE»Oi!taiPi*«r-S 
gP« (A) (COlNTIJiWf RttBPfigp** (A) 
iiUX#fcn;t?Ltt<^3iESS (gPtt (A) icj^ric^tifcSa 
rgiEtt (A) J tW-r^m^tK&i>) ©BapgPiL/ 

Ti^(t^>nTC^-5. 3m (A) CDIlS-^JBttli— 

yjfpiitii^-ri^'bmi (a) ©yx>i'®iciaftT;s:<Tt) 

[0 0 3 0] gU« (A) <D9\-mit. ±m-7-^^O^XA 

[0 0 3 1 1 gm (A) 1*. ±«:X(i/XJHB*«gP0 

(B) J:U/jN$<JBfiK*n. 0iJx.tfSMSC-Cffiffl$n-5 
i^ric. iitajP#jfi(0*Ai^ft)btg^%<l:Sllffi-r-5Ji5«-C 

sPffi«*3i«©misi5(DJST»«^^icri, aj« (a) 

I^TfeSfttoUlc. g|J« (A) tDiH*<K-^fli)t!}g?!^ros 

[0 0 3 2] gp« (A) ro^*.(i«S-Cfe'5«<. 0. 5 
~5 0 0 /xm*t»$U<, 3~ 1 0 0 AtmX>^HlCS?^L 

j:pic. mt (A) «:S7jci4©^«-cjgfl£L. mt 

(B) ^m*1±©iil«t?}Bfig-r-5i:€?l±. ail« (A) <D 



x;u®<DSfflic. aj« (B) ia^snfct^csiEisi 

[0 0 3 31 aw (A) (i«m©^«Tf«fiE*nTt^T 

jgs a^<*ja:£T*y^«. gp« (a) it. m^^rn^ 

<fc 5 (CilC ^ 7 -r- ^l' Att<D8B«ro«@«:-C« -5 C <!: *^ . S 
[0 0 3 4] c:ne.cD^«<?DtfT. VX;U®$S7j<ttC 

gP« (A) •5;Sttx^;U=ti-|g®^b'ttlIfilc#l«r 

rtifigi*! (A) J t^i-^iSk-^atib^) (Dm^t^-ca^ 
[0 0 3 5] g|j« (A) (Dy xjum^m^-r^mptft. 

*«!:<DSftt^*<4 5gJU±T-*-5Cli;&i»$U<. 5 5 
-^-l 1 0ST?*-5C<!:*«M(C»*U<. 60~95eT 

[0 0 3 6] yX;UHCD7X<t©Sft4fta{*(i?Bl\CilC 
J;-5^ii5^tt;a:<. ffll^if i 8 0ST»t>Tt>SC\«<. 
yX;i'®©Sffl!^«:;^<-r-5i:. SUW (A) iC^fctlfc 

?L©rts®s fiP-feiiaiPS-iapgPi-r-ssfES (a) rort 

<3Ei:-5. SMS (A) rta®OgJll!fttt/h$l\(ti'»SL 
<. 9 OgtUTt'fe-5C<!i*tSf*U<. 7 0glUTT* 

[0 0 3 71 gj« (A) (i«aoD@*»e)fiE 

•S^^^^iU. S®(^6ijlt>eSia7jc'ttro^«-C}BJ5£L/ 

-eoDl5g*l|7Ktt©^«-C»$fi)t-r-5C<i:"b»$b 
i\ s!ct\(i. SP« (A) *5St^7-c;^A*^<i:UT. mJk 

ttoam (B) <t«g-rsci:t)»sui>. gw (a) 

(i«^M4©®d^e.. CJ^^< <f:=b/X;uaffi<i:fi£-5gB5J-li 
[0 0 3 8] (A) icffiffl-cg«B^<*iur(i, 

7f?;u;^;U/t^>. ijx-7^;u;:?.;U7t^>cDiiD#7|?ij;;^ 
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[0 0 3 9] 7t?U>3-^*-h»B^tt'^. 
^^*a^<*-^. fFK-tr;i/P-x. ;><?^;ni;ua->^o 

[0 0 4 0] Tt^Ux— 3^;|,x— r^U-jT-hXDSP^/ttUx 

(fe>n-5, ctie.offfe. gptt (b) icosjBtt**^ 

[0 0 4 1 ] g|5« (A) lCttffl-C*«S^(*li. ;gttx 

^ju'^-mm^tmm^ (jut. rjifigi^i (a) j 

■r^) <D®^bt|-Cfe«Ct-t)»S H\. gU« (A) 

fiE^i (A) OJS-fblSiTJB^-rscitt. IHDett. 

;S:t*«:ilija:<$iJiai-r-S.c:i:A«S^-CS.-5±. SP« (B) 

(A) ICBIUT(±. if* UlMa7jcttiiR7K'tti:<DJ±-^» 

[0 0 4 2] tttupissss (A) <ommmiii.i£m-vs> 
Ku;u#?L. u— tf-Sfu uv^^^^ (x->5^> 

. 7*hUV^5:7 (>S14x*jP4^-l9lcJ:.5/t^ 

- - >t5^51<b*;t (±;S14x:ti;Hf^-J^|Ci S -- > 

ffl-t?#«. en?)®*-??. (A) ©3R«lCfflfigi^ 

(A) 7* Vi^77lcJ:U. g|5*t (A) 

(o^yv--^ hS^iCcfcsffSisKRiFic, RtajPism (a) 

[0 0 4 3] i^lNT. ;g14x;*ijU4i-«g®fl;14l§fiS!Kl03 

js-fki^d^e^su. *^-:>si5« (A) (o^tacuzmm-r^m 
jg«-r«5it«s5<t«wr-5gff« (B) ic-puTiJiflB-r 

•5, JUT. gPW (B) lCOt\T. S8SrX@9IC*$n 
0iJ<*:UTittB^f -5, SPW (B) (2 
2) , g|5« (2 3) (i. gil*J (A) (2 1)|C«^UT 
@§$n«C<tlCj;y. -^-O-J^^igM* (A) (D*3it«& 

(28. 28". 28". 2 8"') ic-en-ens^s 

n. flfei^A«8P« (B) (2 3) ^®(C;iAP (27.2 
7'. 2 7". 2 7"') i:LTP8□UTt^*^$fflWtt 
WaftiS (2 5. 26. 25'. 26*. 25". 2 
6". 2 5'". 2 6"') (tUT. !i:^glCJ5i;T4iKiet 



[0 0 4 4] 3iESS(i. g5« (B) rtSUlC^lffleiUTJB 
JsK^nxoTfeSixu. giiici«ittgp (2 5) *«iS:(t6 

tix^Vs miKmrn^tmr^sm (.B) (2 2)©®<£ 
sp« (A) (2 1 ) ftijicuT8P« (A) (cassn-sc 
ttzj^^x. K^aas (2 5) ©ffiratgpw (a) (2 

1 ) i:«l$n/J:®T^iiW«©3it«S (2 5) ifil^mti 
nTl^Tt>S^^. SP« (B) tt^tiSB (2 5) 
ttro3S»©M«$WUTl\T'bai^ (HJSfiill. 01 ~ 

7) , 

[ 0 0 4 5 ] a^llS ( 2 5 . 2 6 ) (i. RtiUP (24) IZ 

■p>s:«<«3f[is (A) (2 8) ici±m-r'^€rjg(**«ite-r 

-53mT-»y. p±ajP(OilSJ;y:^$;5:llg-C*-5Ci 

P (2 7) iUTgPW (B) (2 3) IC. X(iaJ« 

(A) i:gp« (B) CDP^ICg3PLTl^■S. 

[0 0 4 6] j±AP (2 7) 0**C.»Pa1ii§SStf±i±a5P (2 
4) (Dl'/tPBlffil«J;y r;±AP<Df '(j>ra!E«/ 
Rtajpo'f'C.xrBiiissij <75it*n j:y:*:^<. ^jt«<3~ 
3 0 o-ca&-5ctd«»su<. M(c5~ 1 0 0A<j;yff 

*L/<. $e>lC1 0~5 0*<S*>»* UU. *MMlCte 
i y X;U*fjiif!l(c^Si:;a: y ^SP^X><iD-5. 

[0 0 4 7] aAPo4'*6HffiSi«p±aiP©tt''tvPBiffij8i 

a^«:i)$C-5Ct**-e^. ;*:ScD;±AP'^CDiEe©«^ 
;&«§^(c;&:y. ;±AP'^(^>jS<*ttJ&*<#Slc:;a:i., 
[0 0 4 8] SiEJS (2 5. 2 6) ©K®«(iffiSiT»-5 
i±£tjP<D®S<i:y::^^l\c:i*<»SL.<. gi5« 

(A) (2 1) i:S-rSgPiJ-T-et>/Jv$<. ;±AP (2 
7) TS*:*:€r<-r«ci;0*Mlc»Sut\. coDiptt 

[0 0 4 9] S fc. (25. 25' . 25". 2 

5") itm^=S:mct-r^:zt'b. ^^(OS.:hm^ 
*m-5El*-CffSblx. 3S!S (2 5. 2 

5' . 2 5". 2 5"') 0isi^m^mm-t^z.tizj: 

[0 0 5 0] ;±AP (2 7) (IgUtf (A) . .gil« 

(B) . ««:(i^^(OM?5-©ffm©S(cB3PUTl\T'ba 
<. gB« (A) (2 1 ) tSUtt (B) (2 2)omizm 
PUTl.^T^)al^«^ §»« (B) <D. gP« (A) t&Pl 
(DHlcraPUTl^■5C<tAt^^f*Ul^. 

[0 0 5 1 ] liajP (24. 24' . 24". 2 
4"') i:;±AP (2 7. 2 7'. 27". 2 7"') (D 

ffiSH^giiffim-c&y. ^j^tf. Rtaipx>''e)«&s=t*e(c?i 
#a5*nys:3fE»roflfe^fcaAP*JJBfiii$n. yx^KD"*" 

'il^f^jfilCl±aiPi¥$:W•r-5JBtt. aeivfi. RtaiPd^e) — 
:firiSi(c?l*aj$nfc3S«S(DffeiffiCiiAP/)«JBfig$n. >± 
aiPSfiaAPgfdnKnTUSJBttll-rfcy^S. «:dJ 
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w (B) {?5±s(ci±aiPti^i;iiHicgEg$n>ti£^$ti 

[0 0 5 21 ?±AP ( 2 7 ) (*. PtthjS^jMjS-T'SX::* 

APonttwjg. ?^APigiB©iatt«js. ;t-u>i^« 

[0 0 5 3] iiAP (2 7) [to :si)\^^i:fS.^ 

(B) tflcii. <feo?«jt, <5iJxtfexv/^^^Ap»fiS^g 

<if*^ift(tt)nTUTt>stN. 

[0 0 5 4] tifdU. ±KliUfc>±AP(ia5« (A) icgp 
« (A) $rmiibTSfctl/i?H*<D3il«S (A) WgiPgS 

[0 0 5 5] gpw (B) (o^^jKii. mi (A) icaeu 

(A) (Dlg^JCS5Ufc3B««!:lPl«-Cfe-5. gp« (B) O 

Omm-CfciJ. M(C»SU<(i1 0 0/im~1 OmmT 
»-5. )l*-**il'hT*^<i:lSjgd<Hil<!:;S:y, il^T* 

:$.^mm\zn^\x[t.. as** (b) icot\T*yx;u®^ 
T(cL/Ta*^tifcgiJ« (A) ±(c«g$n;s:5eST± 

[0 0 5 6] gPW (B) IS. ;gttx4^;l.4^-i^?[i{bttJI 

fi!c«!i (JUT, r$§B£ti (B) J ti^-r^) (Dm<m-vm 

fiKStlTO-5. |gfilc!% (B) roJS^blftTJBfiESn'SCli 
[0 0 5 7] gp« (B) (i, ^niE:n*<l§fig«!l (B) <D 

(B) (Omtl^Xlt. ;±AP<t^;±AP(cffi^^-5g|l« 

f (03m<J:**-rssp« (B 1 ) gp« (A) si/^gj 

« (B1) i«S*n/!::®i:T3tt!S*JBJ«^-5i«iagPX 
(ig|5«'f(D3iE»S:Wt-«aJ« (B2) <t**t--5"feO«« 

[0 0 5 81 S6»cmi*W(CStWr«t. ai5« (B) d« 



20031*^ (g|5«2 2. gp«2 3) *aeUT;S:U. K 

aj« (B) *«}fiS-r«iAi^aBg«o3fEis (25) 

«5ifiSP (2 5) SW-r«fe©T*«Ci:A{Jff*LU. 
[0 0 5 9] ^gp« (B) Sm 

(fg|j« (A) (2 1) t<DmMmizmff. mn. setM* 

flfe©ftg-Ca@S^nTl\TAt\**, gWt (A) (2 1) 

i: O^fil® IC3£?7 (cae tlT O -5 C <!: * U 
[0 0 6 0] lUTs gPW (B) *iai<*Tfey. gn« 
(B) ««fiJc-r-5«llftro€-gP« (2 2, 2 3) ;5tg|5« 
(A) t(D««®(ca6?TlCJK^$tlTfctJ. 

TtCLTa*^tl/tS|5« (A) (2 1) 0±lC«gLX@ 

tt. gptt (2 2) 'pizMm&m¥t(D^m&ii^^t3i^^m. 

(2 5) ^gPW (2 2) *<<fe<DaJ« (2 3) 

(Xli, -:'3AigPtt (A) (2 1) TfeoTt)^l^) (C 
<fcr>Tjl5*#«g$n-5CtlcJ;oTSi^agp (2 5) X>< 
^IfflgttOattlft (2 5) t*:«t>05-C*-5. 

[0 0 6 1 ] i^nsgp (25. 26) ttmxum^-csb-D 

TSIVU. gS5« (2 3) $±TIC (m*.:^l«!|lC) Kii 
-rsSiEfS (2 6) OBr®i:«:«ffS©JBttT»oT>ba 

^itmmi (2 2) rtjc, egptj (22) tmn 

[0 0 6 2] is^JtSB (2 5. 2 6) A<3M&©SrS<f:;5:-5 

[0 0 6 3] ^agff (2 5) 14. gp*} (2 2) *<g|Jtt 
(A) (2 1) <tg-r««^lCI4. SttIS (A) (2 8) 

icg^$n-5©sce(tG>n-5u. gp« (B) Atsaro 

a5«d««^UT75:ya5« (B) ^^fi!c^«it!jwaj« (2 

3) tm-r^m-^izii. ffeoDsut* (23) izmif^ti/t 

(2 6) lcS^-r-5J:5IS(t&tl«, JBfiKsn-S 

ssjsii. aj« (B) ^jfjfig-r-sgpwt^^ (in-eyx^KD 

ftW) iCjiAP (2 7) (t UTPaPL/Tl^T"ba<.^b. 

aj« (A) *^e.st)ai^aj« (23) (fip-&. yx;KD 

W®) lc:BaPUTi^Tt>Si>. 
[0 0 6 4] mrt. aj« (B) A^^acogpiW^fflffiuT 

^iSii^. *gtt©i^MSlJ (2 5) *WrSg|J«0»(4 1 
/X-^KOtttiSPSt^t^lMS^CIi. Jgtt 

SfcODglcgPW (A) tmU (B) ©«Mffi(c^?T;S:3f[8S 
€:fl5fiE-r-5Cl<!:d»»$Ul\ (Hffi^iJ 1 Sl/^^ 1 ~ 7 ) . 
^4t6«lC(4g5i2SP« (B) (1 ) j^APiKiiAP 
lzmmT^mtf<D-AS^i:^mT^UPi (B 1') t. 
(2) gi5« (B) $«fi!t^-5g|J«Pl±*«SS$nfc®T 
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(B3') (3) gP« (A) StXgPW (B3') tm 

t^w-r-sgp** (B2') t^m-t^'b<Difimtf<oti 
-eroiii^. aaj« (8 3') «^st<^a5tt4ai-r 

SCi:{Cct^Tff5figUTt>cfc<. ^gB« (B3') 0D» 
(t2~4 0-C*-5C<i:A<ffSU<, 4~3 0-C*-5Ci 

[0 0 6 5] gp« ( B 2 ' ) l±, l^tt(Di^mgP**^« 
SP« <i: f L«©^^SI5« Wr -5 S|J«*«3S5 leas ^ tlT I \ 

« (nsfitfij 1 1 ~ 7 ) «-g(cta(t?>n-s3a«8 

l>, C<73^^fCli. i^*eroi^«g|l*^^-5gP«<0i!t«<2 
~2 0-Cfe-5C<!:**Sf*U<. 3 ~ 1 5 T*-5C<!:«*S 

[0 0 6 61 RtJtiPAiVhU •>:5'XiEaT*y, ;±AO 

1Sl^iai~7) fcii, gpW (B2) A<3!E«8<i:;S:*i«ta 
8l5S:«rsaa<Dg|J«-C«fi£StlTfcy. H|J« (A) (C 

iai\sic?BfiE^f*ifc3mA*^ffl(i©iitajpica»u, gp« 
(A) A^eist\gi5«(t<f+'C.^ajicjfitM±ajP€:s^-rs 

N yycDRtaiP v-r ^ p y x;p$^iSjt-r'5J§^(i> 

[0 0 6 71 i«j^gii (2 5) (DmiJtoim-^T&v. mm 
5) (omtfimsiomtfSiij. 5<j«ai«*-r-5a5« (2 

2) ©ll*.X)<3S«S(D»^c<!:ft-5. g|J« (B) A^^ficDgl? 

«*^e.ft«^^. s-gp«<oji*-ii-?-n-eni ~ i 0 0 0 
(2 6) -c$>ij. mKVi(Dxms^ai^^ (26) cok® 

<tft-51i^lC(i. ^05lSSI±»i U<li1 ~1 OOOm 
m, MlcSf^Klil 0~5 0 0MmT*'5. 
[0 0 6 81 CtlckUSIlV gl(l^(^/^$l^<!:. 

Sift-Si. iiajp^ro;g»et*siie**^s-r«b. c: 

-5, fiU. 3iaii:ftS3iSiigPX)«Pl^lC^7x;U (2 6) ft 

t'toftbro^^-c^-s^^icttcoDRgy-cttfti^, 

[OO6 9lgP0(B) (2 2) tSSM (A) (2 1) 
(l:<DSIl?3;i(t, liaiP (2 4) ^jJSJS (A) (2 8) 
tmSS (2 5) *tS^3n. gP« (A) tmt (B) © 

iiTS>y?#-5d«s ttJt. ii^. mmmmt^i&iz 
[0 0 7 01 mxti. -^msimmmci^m. m 



S^lcJ;'5-t*^kZ><. ISIHftffil»«P3S-a-r. *S14t> 

[00 7 1 1 ai0 (B) *<«iBioa5«T«ifi)t$nTu-5 
(B) $4iifiK-r^$si!^(7)@3V^^(i«s 

-X^tb^lfi. giJ« (A) iSB« (B) roSS:^;t<tlBl«© 

(B) ^^m\^itm.'^\zi.^-w{Ufi. atfflftffim^Bi 

[0 0 7 21 @a-r-5gi5«*<i«:«g|5'£*bftlNt)©T* 
( B ) iCSia bfc«fli-p;SttX:^5.;U4^-e«^+ 

U— y-^aft<!f(CJ:y^ltgp^£JKfig-r-5Ci:**ai 

[0 0 7 31 JifiK^i (B) *sii-r^>K»(iemT& 

y. WilJf. * (TkSjS^^tJ. 1UTI^«) . ->U=i> 
:t-f;k 7jcSB. /\P'y>"^b:^7^^>^^^(f^c<t^^ 
T^^**, 7jcA^»^btN„ imm (B) iciiisaij^j^iip 

(B) «:aSSTXr±3!ETLTt>filxU. IdfUtUb 

[0 0 7 41 g|J« (B) d<a»<Dg5«/>^?)ft.5Ji^. 
gP«*]li^fi*IICJBfigUTt>ai\. ia«!^ (B) 

co^SKb^ lc;g14x;^;U4i-i6S€: AtJ' >^^g8S4 
#^ffS*tgp^i-(D*?i<bO*Ifi£!^ (B) *^5fe-r-5ili:» 
-?-(7)±ICtafiEi^ (B) *^e)ft-5gB« (B2) 0112 

m^mtSiu (m^i^mm (s) o^stic sutf (b 

2) roil*-ift«)a5$(Cg|l« (B 1 ) £*») g5.« (B 
2) IC;gttx^;U4^-Ji^/'?:S'-^>^^!S*tL, C(DX 
S^SyiS-r:*??* (^-f ^P5tjgJB;£) ^m^Cfb-Q 

[0 0 7 51 cro^. /X;J'-->i/-SatJL./t;S14x^;U 

<b$-&ftOJ:5lc^-5/t«{)lc«. Il^ia (B) <oai4x 

7i;S. '!6^RSt^^■rl^S14x;^;^4^-i|g. m^.{im=f-1^ 
^ffll^-5?3;^. PgJ±<D:^#t^Jt^mS:ffifflbTS®^ 

ico*«g^«:^t)-a-«:^Sft<!ficj; y ii«ET€r«. 

[0 0 7 6] (B) (i. Sttx:t.;i.^-|g<D.^tJ 

(C J: y ®<b«i§*JBfiE-r -5 •feoST* y . jSttx^J^yHi- 
«Hii<btt<b^1^S^^Wr-5. lifiE«!l (B) (*;g1±x4.-»U 
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a^ttUffiS© * © tr & o T J; t V 
CO 0 7 71 ;gttx;^J|/^-tl!®<k14<k^iB!ltt. M^BS 

ffl-r-5Ci*«T^-5, S1tx*JU^-t$®<k1S<k^!B!l 

S^gliSSiJ©^#aETTt>®<bt--5VU-f 5 KIKft^tt 
CO 0 7 81 HfC, >f6t±X:^i;U=ti-i^®{b1±fb^i^(i. 

¥?SYbOttli8TJBtt«j$14**g<. ffi<b^<Oifigt)JSlA 

<0Kig-Rji|-Sfe^$W-r«<b^«!i (JUT r 1 5J-^-it> 
lC2-pJ.M±©moa^ttOWflgS«:W^-5j ct* 

CO 0 7 9] '^^Ji^ji^=¥-mmtmit^^tur. 

UTlt. m^lt. ->'X5^U>>/U (;/^) T'i' 

-h. 1, 6-^+-y->>f;t-;U-:^ (^^) 7fUU- 
h. 2, 2' - t';^ (4 - OtJ') 7i5'UP'r-'U*+-> 

7HUx5^U'>:t+->:7i-jU) :/n/t>, 

C0 0 8 01 2, 2' -t'::?. (4- (^tJ') T^UP'f 
Jl.:t+->;t«U:/Pb;U>::i-+->7i^;l/) :/QAX t 

e:^ (7^'P+->X5^jU) t KP + ->x5^;u-<y-> 

coos 11 h'J^^^P-^WlT'PA^ h'J O^') 7^ 
•JU-h. hU^^P-;UX^>hg (^^) 7i"JU 
-h. h'JT. (7i>P + ->x5^;U) y->75?U'-h. 
*:/P5>i7 h>^14hUX (7i>P+->x5^jU) -<y-> 
751U- hOSP#3l'#|^y^— ^f, '^V^XUX'Jh 
-;l/xh^ C^^') 7i"J L'- h©<i^*4fflg^>'•7- 
■^, v'^y^xUXUI — ^U'S^-y- C;*;^) 7i'tlU- 

CO 0 8 21 *>S:, jS14x;^;U4^-|gJS^b1±<b^#l(i:U 
T. a^tt;*- ij =f7- (7'U'7|?U^-i:^ii?|ftl-5) * 
ffll^■5C<tt)T^. m^lt. K§Ti^»^a*<5 0 0~ 
5 0 0 0 0(Dt)<D«^P(f 6n-5, -£-0«fcC);S:a^tt;t'J 



;uKx:^7^;p. 7t?ux-7^;u8}8ta) (^tS') 7^"J>»UK 
x;^7^;k 7H'J:/^-xX>«Si<D (;>'^') 7^U;bKx 

[0 0 8 31 y'L'-fS Km©;j&ttx;^^;U4^-i^?i4kt4<b 
^^iUTIt. mtf, 4. 4' -^f^U^tfX (N- 
7x— ^UVU'f 5 K) . 2. 3-ex (2. 4, 5-h 
3-5^x-;U) VU'TS h\ 1, 2 - bfXT 
U-fSKx^^. 1, 6 - tXVU'f 5 K's^-y-Vv h 
UX5=-L/>4^y zi-;UtfXV^-<5 h\ N. N' -m- 

N, N' -1, 4-7xr:U>>5vU^'5 N, N' 
-v7x— ;l'^t5'>'>'VU'(' * N. N' -i^yjL- 
;ux-7^;u>>-eL/-f 5 N, N' -v7x.3->U;^;i/* 

[0 0 8 41 1, 4 -fx (vU'f 5 KX5^;U) -1, 
4-v7V"z:7lf->^'P- [2, 2, 2] :^i;-9>i><P 

pijKx 4. 4' — fv>'ptrgT'>'v7x-;u=>'>' 

7:f-|--N. N' - (p'5^U>x-p-7x-U'» 
vVU'TS KIIW2 gtg^U^* H-^. N- (9-7i? 

y>5-;u) ^i^-r* Koip^vu-f* Katun's K 

CO 0 8 51 Ctie>0;g1Sx:^;U4i-*i®^btt<k^!^ 
(i, *S!ts-e. X(±, 2«SiU±*il^UTffllA-5C<!:t 
$>t. S14x;^.;i,:tf-t8M^;g14x4.JHi- 

[0 0 8 61 ^Wflg 74"J;P5^ty V-tLT 

7^"JU-h. -fV/KJU— ;U 7i"JU-h. 7 

;ua+->7t?ijx5=-ix>^/y □-ju o^) 7f uu- 
h. :7xy+->v7;u+;u (y^j') 7^yu-h. 7x 
/=^->;t?UX5^U>i/ija-;u (^tj') 7i'UU-h. 
7JU+;U7xy+->/t?'JX5^U>i^iJa-jU 7 

i^yu'-h. y-;u7x/+->7i?y^ot;u>i>'y 
;u o^') 7>>yu'-t-. t i<p+->7;u+;u o^) 
7>:'yu-h. • 

CO 0 8 71 i^y-fep— ;u7i> y u- h>^^ y i/- 

y4'>v;t-;uty 7^yu-h. 2-t 
Kp+->-3-7xy+->ype;u7^y u-h. 2- 
7i? y Q-f ;p;t+>'X?^;u- 2 - 1 KP+->yp t;;u7 
i^yi^-h. x5^uy+-9--f K^l47^;uK7i'y u- 

w-*;H]'+->77'P7t:' h>^y 7<> y u- h. 

2-7^yP-<;UxJ-4-->3/'Pfcf;l'/\-l' JiPvx>7^^ 
-h. 2-7i>yP'f;u;i-^->x?^;i,a/\^K, 
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[0 0 8 8] 7f J^UK^-f 

+->:?^pt;u'\+-y-t HP/N'T KPv^xv^^j'P-h. 

/t>-2-7<>'j;i'7S »IKx;;^7^;us#* 
[0 0 8 9] ;^>U7N>^x>?.7";us#W (^^) 

7A=«r;U) 75yS^W (^iJ') 7i"JL'-h. 481 
U-h, (N-7;U+;U) 7^U-lU75h\ (N« N- 

>'7A+;i/) 7^u;U75K, 7^pp'f;i'tu*'j>' 

[0 0 9 0] m^flg^U-fS KJKty^-tUTIi. «IJ 

N-:r5^^UVU-f 5 h\ N- K7=->;l/^H'5 K©iiP^ 
N-7;l'+;U'7U'-f 5 K^. N-v-i^p/v+vjU-^U-f 

-fSh'-^. N-^x-^U^U-fS H> N- (7;U=^;U7 

X— -^KSK. N-v7;up+->7x=;i/-7U^' 

5 N- (2-i'PP7x=.-/U) -^H-Sh'. 
[0091] 2, S-v'i'PP-N- (2, 6--/X5=- 
yU7x— VU-fS h\ 2. 3-vi7PP-N- (2 

-x5^;u-6->f^;U7x— vu-f s k<ospsn- 

;U-2, S-v^PPVlx-rSK. N- (4' -^-/U;:!- 
P7x— ;U)-2, 3 ->J^PPVH'= KCOSO^AP 
^J^^^W^SVU-fS K^f». t l<P + ->7xZi;U^H' 
5 K0?iP^7jc^S$Wr-5^U-1'5 h*-^, N- (4-^ 
-;l'7K+->-3-t KP + v-^x-^U) ■7U'f S KOjiD* 

CO 0 9 2] H-M- h + ->7x-;U^U-1'5 H<0JP#7 

;U3+->S<£^-r-5^U'r5 K>f». N- [3- (i?x5^ 
;i^75y) T^QbT^U] vU-fS K<^)ilPS7 5yS•£Wr 
■5■7^-('5K^. N- (1 -eu^^U) ■7L/>f * K©<in 
^rf'S^SKvU'S N- (>'>5^JU75/-4 

3 -^^U— ;u) vu-YSK. n- (4-7 

[0 0 9 3] JlfiKi^!! (B) (i. K*IfiJt!fe©!J:>mfi-T'* 
«;Sttx;^;Hi-tg®<ttt<b^iKl<l:lt«^^fig;S:. SiK 

[0 0 9 4] 0Sa«l14S^14fl:^«lfi. 5J-?^rtlcffi7X« 

U . jg14x;^jU=P-JHil{t1±$Ifi)c!^(C#W$n-5S14x 



[0 0 9 5] ^i^j£1i£^1$<b^!|^ii^igB^#<!:;&:-& 
t>©-C*«'iJvgttJ&:l\*<. ai«IS^4*«!:*:-5{b^iBJT» 
oTt><i;tN, PiKJBI14«^14{b^!|«!ili*fc. ;S14x:^;u 
4^-^Si<b'tt<b^!B!lii^-tCfflS-r^t)(75T«>-5, C<D 

-fe JU^JBfig UTSSMlC^lft UTl^-5ttfi8t>^*n<5. 

[0 0 9 6] mmm^m-^mt-amt. •«-^-'t'icii7jcs 

ii»7kS*WU, 7k, iR7jc14J§ji©S«<!:-e-ti-€+l4i5S 

lc5j-|ibTC\S*icffi*^$n«<, iSSi^JSEttS^'tt^b^^i 
(i, OiCICfet\T. 7XlC-WrSj§«gAiS§W4J-*T 
0. 5%J-U±T. M-P2 5'C©vi'P^+t>-> : hJUX 

>= 5 : 1 (KMJt) M^mmzieiT^-smmifinMs 
[0 0 9 7] dcTwpsfffSii. mjf. ;spg*<« 

TfcoT, MM'S'ii-mX'O. 5 %©<b^!^(ij§j«(C>S» 
U;S:l^■&(D©. S{b^«!l*(cr<t>^*^©j§«EX)«5S»pI 
1IBT*«'t)©(i#*;a:l^. TklcWT-SiSIBS. *«IM* 
->;>p/\+-y-> : h;i.x>=5 : 1 (SSit) S^jg^E 

{b^i^^ffiffl-rst, i§l^a®ffl7lc1ti:W7kttroll#$ 

SS-r -5 c i d^Sil <k ;5: -5 . 

[0 0 9 8] mm.m^m-^mt^mt. y-^>^wi<i 
». fticTt^gx— 7^;i.^<z)iK7ks^^-rs«^(c(i, m. 
7ki4i:»7lc14ro/^^>:^«<, yu^^xox-ff^ • XJU 

• If-fii ( H L B ffl) (C UT 1 1 ~ 1 6 'bnifin 
^K. 1 1~1 5Tfc.St)<DA*MlC»^ Ut^. COia 
ffli1>-Cli, JSt>«7k14i:ilB7jc14(cfiin;t«}B!Ki*^-5C 

[0 0 9 9] Mi%i3l1«kB^1$<b^!^A<«-rsi%7kS(iS 
ST^>y, 75ys. Eaj57>t-'5 as, 7 

ms. *;U7K— ;us<Z)iin$7-5j->S : 7kK«, tH'Jx 
f^U^i^iJP-^US. 75 KS^SP^r/^Jl-^S^. 7 
5/KS<DiP^M14'f:+>ST*oT<fctN. 
^ttlb^i^Hi. ll7k»<!:UT, L<(i7|?ux— 7^;u 
S. «tlC»*U<l±lSySUK6~2 0©;f«Ux5^U> 

y =1 -;nK«:^-r «<b^!^Tfe^. 
[01 00] mmmii.m-^i±it^^<Dm7mii urii, 
7;u+;us, 7;u+i^>s, 7;u+;U7x— ;u 
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7lcS<!:UTgl3iia6~2 0©7JU+;USX(*TJU+^> 

to 1 0 1 1 iliKlSttS^'tt^k^i^fi. i^7XSibTli 
iBMcSi:UTKSiliffi^'8k6~2 0roT-»U+>USX 

+->7|«Ux?^U>>>^ij3-;U (n = 8~1 7) (^^) 

-J\, (n = 8~1 7) O^') 74"JU-h*«!^lC»* 

[0 10 2] >gttx4^;Hfi-jii®<ktt<k^!K!liP53aJK14 
«^14^k^i|^!l©»*Ul^S'J^I*. jS14x*;U4i-^B!<k 
tt<k^!|%StXMiKi«14B^14<k^!^(0fl?i-^$I*.^t>-t+ 
ic J; o TS;a:-5*«. -&<Dflfe©;gttx4^;p:*i-|gB|{btt^k 

ssspicMUT. mmmitm^itit^^o. is 

Sgi51U±-rfe-5CiX>W^ U<v 0. 2H«a?JU±T*, 
[0 1 0 3] f5fflfiEtt^^tt<k^!|*l(DiiJ^I±. ^E- 

(Dfii!<o>gttx4^7i.=t^-tisi<ktt<k-^i^i mmmzMu 

T, 5Hfig|JJUT-C*«C<tA<»$b<. SSMgpiUT 
r*5c:t»fMl3»*UtN. >S14x4^;i.:^i-^®<b1±<k 

1 fiasi{(c»-r-&Pii»j8itta^i£<k^!^0:)Sij^At5 
s>gsps:«^-r««^<*x>i'>';Kk-r-5t>oic^y 

[0 1 0 4] Sttx4^;i.=t^-^®<b14<k^!^<tMIUK14 
S^llfk^iiK^S^ib^ iil:StRt--5 c t ic J: 'J « jSiS 

^m-ct/'Mtitr. *o^i^7Xi4, fii»«i4*^-r6ifk 

[0 10 5] IBSlSI^ (B) (C(i, ifJglCJESlJT. JtS^ 

(B) IC£«S(Cj;5(;Til^ffiffl-r*C<f:«*T#-53ta& 
S*&aiJ(*. 2|s:fBM-Cffiffl-r«5Sttx^;>=ti-«||C*fUT 
>S14Tfe y . Sttx^-.yi'^^-iis^klS^k^iBii^S^^it 

[0 10 6] ■?-<DcfcpJa:3tS-&gajt&SiJ<*:UT(*. m 
(f. p-tert-:?'5^;UK'J 4'PP7-b h7xy 2. 
2' -vXh#->7-feh7xy >. 2-tKP+->-2 



-p'5=-;U- 1 -7x— JUT'P/tV- 1 -;t>OSD^7-tr 
K7x-/>S^. 'OV^x/X 4. 4' -tfXv^ 
5=-;U7'5y'^>y7x/>. 2-4'PP5^;J-4^-y->h 
X 2->5";i'5^;l-+-y>'h>. 2 -X5^JU5^:t=<^-y-> 

h>. 2— f v:/pb:;u?^:t4-y->h>(DSP€r^rh>a 

[0 10 7] 'oV-fy. '^>!/'r»^jux-T--/k 
'OV'f >-<v::/pfc:;ux— ^y^j^y^y^^ 
;px— 7^jUcDftp$^>y-< ^x-T^^LS-^. '^>x;uv 

^f^-^l/^r^— ;k t KP+->vi'P^+->;P7x— ^U-ir 

^fc. vn-S K^<k^!^«:<l:©a^1±Jta^PiS&a'J« 
[0 1 0 8] (B) iC^tfi^gSteSiJ^rS^^ffl-r 

g^J-^T'O. 0 0 5~2 0 0. 1~5% 

[0 10 9] (B) ;{>«#*il-*c<t*<T^-5a# 

iliSa'J'^a^^lhaiJiUTCi, a->f^;UX?UX 
2, A-'^-p -^yT-yiS-Eay 
St±x4^;U4^-*Sa^1±^k^iKli: UT(ia^3$S<D^£t^ 
t'— ;umty V— t e r t -y5^-»U7xy--lU;5:i' 
0Dt>:J^>h7x/-^US;5:<i:X>^^lfe.n«. ;g1±x^ 

lhSiJ<!:3ta^§§S&aiJS:«fffl-r-5 C <ha«»$ Ut\. 
[0 1 1 01 liliS!^ (B) ICs&glCJEECTS^ffifflf -5 

<»:cDlgtt«^ttA<^(fe>n«. fflfiEtl (B) lcsi:»g(cjt5 

(f. fi7kaij-^sij«aij<t uT«fi6f «-> u 3 >:r>f 
•:/^g«K^k7k^;a:<t:<Dia7K14{k^tt ; ^Tk-fbSiJ^ia^ 
«l$iJi|iJ<l:lyT«l«Er«7|«'J fcf-;i/tfPy K>^7Kyx5=- 
U>i/-Ua-;U;S:<i:©7KjS14a^{*d<^(fe>ti-5. lifiE 
!Kl (B) IC!6JglC*5DTS^ffiffl-r-5C:<t*tT*-5«fe 

[0 1 1 11 *^Wf*. S/t, ^^WO^-ff P/X^U 

*^i^oi^-(OV'f ^pyX;K73lSjS?3>£ii. g|J«<£« 
sso«±ajn*wr-5ep« (a) b^shspw (a) <©i± 

a3PICSgg^-5a5«4'<035SS. X(igf[iHa5« (A) <tT 
IMc!B!l<D¥ffi<k«!i*»&«:-5aJ« (B) i^BUL, JJctx 




t.t.'bizmt (A) tmt (B) i€^S«S1*'5c<!:* 

^iKttasi#i«:#t^ w i -r -5 o 

[0 112] 5fe-r. -^W 

)S:3S**f*<r)±(cB|J« (B) «JBfig-r-5;gttx^;U4^-«i 
?S<bt4*Ifi!c!i^!i (llfiK^ (B) ) ^^xOTv *®<kaK 

[0 1 1 3 3 *JlW<D8!it*;STfflt\e.n-5— ^W:te3£ 
lifiE!^ (B) i't(D±lzmj:. aSlMiitsyT'S 

ci:*<^tgT*y. ao. fflfiEit^ (B) ^m<t^i*:rcm 

[0 114] mxii. ->-h« (:7-<;UA«, U:1^> 
flb%l»l>^^1^(7)figS«!lllT«(J^<5;ftt. la^tl (B) $ 

[0 1 1 5] -m^f£^i^mtis!e,fy^(o^^iii±izm^ 

#;a*il;t$nntf!^(cf6ijttj(i;3:<. 0ijx.fi. M^ft: (tK 

[0 1 1 6] -mifif£^t^wzis^mT^m^mi. mm 

[0 1 1 7] -^fl«i«:3S:^(*«|»3j*«iiJja»cJ:.Sfc<35T 
^<<D«flODJIfiE#l (B) fC)t}bT5S» 

[0 1 1 81 -^fl*I3S:3fel*f*©l»***Sl»(cJ:-5*>©r 

[0 1 1 9] ^/t. -mm>s.^t^mi.. tH'jv-t'U'^ 
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filN. MIC. -i^M;a:3£J#»(i. aitSSij. gfeffj. yim 
ft. (B) (cJ:«jSJBI»±*SWtUfct)©. IE 

(B) (Dmit^ti^iiommonm^t^s^tiyf^'b 

<r>. fflfiSi^^ (B) ®SitlttffiJ±«:Sfit|iUfct)©;a:<«:T 
[0 1 2 0] «®i!aS;^;ififfiit-C*lJ. ^JAff. 3P 

[0 1 2 1] -mviif3:^mmi. mm<^ (b) *-e-o± 

IC3K ^X-rsig^fCfi. (b) fcJ:yJBn-5'fe 

(DX&^i)\ Xfi. fii:<:^*<Sf(,\t)0D-Cfe.5ci:/)t» 
Sbiv in^. (£ffl-r-5*IfiEi^ (b) icoSftiftdigo 

[0 1 2 2] -^fi*);a:3£f#f**<S®x^;u4^-cDiglx^ 

(om-^izit. —mmys.^i^i^<Dmis^(Dsmmmizj: 

[0 1 2 3] aS*!iS(C<fcoT. ®<b* 

1i-fcifflfi£tl (B) AifJSt^T^Br^^Srflt'SfiHfcesr-Sc 

t^. iSinit(7)$ij?a(i. a®iaa<^ffijfc. — ^w^sstj** 
[0 1 2 4] -^W;&:5:i^f*;fc#W*i±-5c<t**t?$-5 

mif^ti^. -mm^^^mz-^m^i^^ctffix^^ 
m^mtiyXii. i£m<Dmn'pmm. ^3ttto^if4^s 

[0 1 2 5] —me^/3i^i^mzmxi-^y^w<tmm<Dm 
^it, mmo:»[5its/3:diz^ijm=¥mitT^i>i. wta® 

BflcDv-f ^□yx^i'fcfcit^gptt (B) (Dm^tmtim 
mx&^o ^r;i. mx-r^mi&m (b) i±. gpw (a) 
^^fijct-^iifig!^ (A) tmcxsbz>x'bm^^mmx 

[0 1 2 6] -^fl«i;a:3fe:J#flJtcjifig!^ (B) ^mxT^ 
^ijiiUTfi. 3fe*#i*©±ic^-xT-#Sffm©^x:^;i 
«fflCN«ct»ST?#. 0iJx.lf. xbr>=i-K}S, 0-7 
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L.^;iS;3:<!f*<^ffe.n-So iplfi£i^ (B) ^4t(C 

»<^I-r-51i^lC(±> lifigil^!! (B) (CiSaiJ^^^ftS-ti- 

to 1 2 7] -Klfl*|Ji3S:f$ft±(C^ISn>b, $IfiEi|^!) 

(B) ©ife®^b<D^KlC. glJ« (A) (DRtajPICffil^^ 
-SgPW (B) *©3iaSi;S:-5gP4J-. HtfiSaSW (A) at^ 
SS« (B)^^fi£t-SffeCDgB« (B) {Hul2®*tB2X 

(4milBg|5« B 2 ' ) tmS^tl^Miz^S^^m^i-^ifl 

ms^tfs.^&i^. xiiaAPt^s-sgp^i- (fins, cn^. 

SfiStffUT, SS*tgP5J-W*Ifi£i^ (B) ^^^mitt^i±^- 
fj. iifit^*! (B) ©jS14X^.;U4^-i^5^,^t*g|5^5}5®{k 

CO 1 2 8] CCTsr>¥®<b<t(i. lifiEl^ (B) 

©;S14xi!!.;l.4i-«!lS^14gfigS*t«l?*-r'5eSlcB!<b 

**ia/J^t?. ®<b<Deg/)«:^^+»T*-5<h. *e<bgPtH-© 
tfimisi^tif3i<f3i^m. si5« (A) jzJsmT^jimizn 

^^T> IHfigil^ (B) A*gP« (A) *fc(ig|l« (B) OD^^ 

CO 1 2 9] -yj. mmmijim:K-cm<t<Dmmaimmx 

ib^t. ¥?ii^bai8i*«iE»14*ffe5'<t#tCcSai4A<iST 
CO 1 3 0] A^-->i/'BJtlC*5lt-5A^->©Ji5 

Ensi^tiSP<fr«gi5^j-<DJK*^(i, g|j« (A) (^Rtai 
aizntmT^S^^ (B) I'rossss. HuiSguw (A) sz/ 
SU« (B) ««fiE-r*flb©Sll« (B) <b«^*+ifciiilc 

-t^fferomiSs mXiiiiXa^^'bmmizBfS.T^Z.i: 
CO 1 3 1 ] *3SWlCffltN€.C<t©T $S;St4x^>U4i 



[0 1 3 2] m<tms.^mif>. mit^^±izfT^s^ 

CO 1 3 3] S3t7^;i. fiPS^iagUi/SrSgB^J-Ja^rogiJ 
«-lcai4x:^;U4i-«$8aWf «?3 5*(4ffm-C&y. «IJ 

CO 1 3 4] **MOV-f 4^pyX;K?3m-©t!!Ji^^ji 

«j tfs-rsis^x^ifes) . ?aife:?3jiJ4fiEST»y. m 

CO 1 3 5] /t^-^^i^SJttil^lCjctjTJBritSn 
«i«jag»<D^;t(4. >g14x^>U=t^-«l*S3S4gP (INS3t 

jfeSaatgp©^;* J: y :^#< ^a-Slg^fe** U/J\$ < «:« 

li^t*-5, fip-S, ;S1±x:t-;|,4^-i^ro«S[-^^#j«. 
>g14x^;i.^^-$|?lYb14<b^!^<^Sio:t4, >g14x^;u4^ 

mimm. ^»yjmmiz^vmtuz>^, mxu. wimtft 

CO 1 3 6] -^MJ&:3t*#<*(C^I$tlfclB^!ft (B) 

o¥<ii<b^K(4, mm'4t. giJ« (A) iS)i!i!Si±> ^© 

ttSITM(cS14x:^;U4^-l^*Pgi4LT. (A) 

©¥®<b^M«:M(c®<b^Ftt-Ta}« (A) iimm^it 
xtfe'u, «g^i^ (B) (o^mitmm^mizmittii* 

^tlt. iam^ (B) (7)®^b^lg*g|5« (A) ti-i^fS: 

«gt?«§L, «flfiK!ia (B) a>mimmt}^^-mmf3.^ 
^<*«:»*^^«g«:eglc^l^b^^■t±•5c<i:«al*■r-5. 
oT. j«:'-rut>«^s*5s*«^±ic;m-r-5«r?s<b 

[0 1 3 71 2|s:lS©;g'ttx^;u=^;-i^Ba^$. -^W 
;&3£t*#*^*BrtgT(4ft§X)«l§l«!^ (B) fODS^tt 

(B) ^SIcfferogBW^HS^I+^^g^ig-rcttiff 

(B) ©Jgfi!ti:P)«l(CUT. mtf:^'^— y— «:<!:<D« 

jitt$gp« (B) mm^zmmm^r^m^^^xs>^. 

[0 1 3 8] *XS-CBS^-5fc«>©®<blCfflC\SC<t 
0-e*-5;gttx;^;U4^-||i:UT(4. lifig!^ (B) 
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CO 1 3 9] g|5« (B) ^gPW (A) gP 

(B) A^e.-^fi*j;s:^j#<*$i^*-r-sciic<fcy, ai 

(B) «rg|J*^ (A) (Cfe^-T'S, -B$fi*l«S3fel#(*©t^ 

*?3^iiff«-c»y. 9!i«i. sp. mm. mm^ 

i£-K?&Vm^t}i. ±S14X>«SJtV*T. 5SRI*SffSK. 

[0 14 0] g3*t (B) a<«»<DglJ«*^e.;9:-5t> 
O-^'fe-Sli^. ±ie<!:P«lCbT$§fi!c!|a (B) *^e>gB« 
^ff$fi!tU;^ft. ^g|5*^±|c$e,IC±i5il5|«llCbTfflfi!t 

^ (B) d^t>a5« (B) «:«fig-rsffe<;?g|i«*^yiiu 

ffifiE^ (B) X)^e>mjiSHP« (B1) ^mmu/::'^. 
^gp« (B 1 ) ±(c$6ic±ietpi«UcuTaJ« (a 

1) tra— X(4S*«llJ«1^ (B) *»e.:tt-5g|5tt (B 

(B) *^e>BtilSgp« (B 1 ') $:JB^b;t^, ^950 
(BT) ±lC$b(c±iB<!:l^«(CUTgi5« (BT) i 
|H|— X(iS;a:«$flfiR1*l (B) *»e>ft-5gPiW (8 3') * 
1 lHliU±^yjlL.ffsfi£L. SblcSSPW (B3') ±lz 
ai« (BT) Xli (B3') <t|5l-X(iM;S:-5*Ifi£tl 

(B) ;&^e>;te-5gii« (B2') ^m^i^mmt^yzmt)^ 
[0 1 4 1 1 c:£Di:#. g|j« (B) ijfmwLomta-^^ti 

a«: 6.;S:l^ J; 5 Icisa-T-S c <t ic J: y #gp«lclt3l Ufc 
«€:l*HF-r-5C<tlCj;y. l*5lU>£:2ISCD3SSS.£iKj5gf 

^^lcu-tf-7.yu->> 3 >«:£lCj;oTiii:ftg|5*JB 

CO 1 4 2] ai« (B) «««»(DSP«*»675:-5^^. & 
SB«<Dff$fi!cliS;?(iffi3ST»y. gB« (A) <hSftl!UTt\ 
SftlJ*\e.-Ct)Mt^U. gP*t (A) ©5*tffliJ*^e.TfcS 
l^. sit, SP« (A) tCSP« (B) ©— gPT^^giiiBffl 

« (B2) x(igii0 (B2') tmmt^itrzm. $e.ic 

HulHgPW (B2) ±X(ig|5« (B2') ±lC#>*mliEgS 
« (B 1 ) X(igl5« (B 3') ^«il^1^Tt)cl:^^. 
[0 1 4 3] ©V-f i7pyX;K!DiiJi?3}i 

Its g|J«*aii-r-5i:i\|C!42U/i:4OJ-U±0^iffflgtt 

1±tafiR%©¥®fl:i|e!i*»6.;ft-5g|5*J (A) <t. BuiBgiJ« 

(A) ©Rttup (c^^-r •5ai«»t'©3!i«s. xttgp« 

(A) <!:T-3i«S^rff$fiE-r«5<iasl5€*t- -SgPW (B) <t 
(A) «^?lfk$-e-«t<!:'&(cgp*f (A) tgpw (B) t 



[0 1 4 4] *^W<D^-f ^'PyX^KDSncOSSIji:^}* 

(i. 5tcDm-<73gig:^>iTittB^U;tifafiJc!|a (b) oftts 
ytjifig!^ (A) €:ffli\;tjajtiii^i«i(cuTaj« (a) 
<D^mitmm^m&L^. -s-n*gii« (b) ica^ur. 

*e>lC;Sttx:^;U:<i-iK$BaitUTSiJ« (A) 05«<b€^ 
it«>TS|5« (A) tSP« (B) <t*S3»-r-5t>©-C* 

[0 1 4 5] ^mfi^0>^-(^a^xji'(Dm-<Dmmy3i£. 

ICfcOT. >S14xt-JI/4i-1^0#NBa84g»4J-i:UT}BfiES 

ligPT^y?^^, *feaEl^(Cfct\T. lfS3tgP(7)*®<b 

msKi^ (A) «^±(c^*-e-r. ^aaJojsx)*3£j#f*s 

CO 1 4 6] *(c*:%wo::^7t?y7^-f >i^::^;Si;:-pt\T 
c^TH^T^-f -r^iJjji-efty. isif^T4Ja±. 

»^b<(i1 0~1 0 0 0 0. Mfc:S?$u<(i 3 0~3 
0 0 0. St)tfSU<l*5 0-1 0 0 0 

■y— ^^hL/T©sfflit>#*, RtaiPt^^fiwaifti 

if*. 

[0 1 4 7] |H|B#ic::^7|^u/7^-f >i^-rs;?.7t^y h©iES 

^ bt\<, *%w<^v-< ^ p 7 i^^mmj^ma. i g©:^ 

^•y-T^-f >^^^f^-C1 SOV'f ^PZH'^KiS-f-SC 
<!:*«Br«gT&-5*«. JBfiK-r^*;^/H'y ha**!^lc^t\i 
^»|5jco;^7t«yr-f >4''tRftlc J: y 1 soov-r 
^PTU"r^S!itUTt)Sl\ ^(Dii^(C(4, V-<'^7P 

[0 14 8] *SBJco:^7t5>;/7"-r *^Wlc: 
fiE'5^'ri>pyx;i/^ffliN. ^?fijg*&i±tbPX?^e)[^iKS 

X7t?>7^^>iy*tpi«6<ta:y. m^m^vtta^mmm 
[0 14 9] ^^^moxT^y'T'Oi^ijmt. m^ffimm 
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pyX-)U<!:^fiJJ4Si!|*<i:©igSta)$iJi»ld:. v-Y^pyX 

p±aiP(i^fli«Si«i(c««!-t±-r. i$srBirei*T 

^mz^^utmi^$^m^<DfSim^-^\z%-z>z.iit)^^ 

X/t^->7"^ >i^3g*±(fTt>X7H«;/ hro^g-S© 

[0 1 5 1] -?'iCayXJ\'tm^Mm<^<D±T. s!cl^ 

-CfeS^^lcli. yX;U^±;&^e>T'v>gH!iLTEPtTSU 
< f±i* EEt- -5 ^ <t b I ^. 

[0 1 5 2] ottii^t>^m^^t^^mm^z (jut, ^o- 

w\^^\>tc^^m'^m^nfkWz'^m^it^m-^\z[t.. 
m^n^mzm.^^\zvt^m^w L-ai uTt>iy:aj>gsw 

[0 15 3] X/RvT^-f >iy^©i±aiPi:^fli*tSi!^<0 
S§SI(i. SfS b<iii>tain©iaS(DO. 2~i ofS. $ 
e)(c»*i^<i±ia:aiP©iiga)o. 5~3«t*-5. c 

•y hFB^PS«iE«t!cSiJiai-C€?, X7t?y7^-f >>/aSt>fRl± 
[0 1 5 4] (iU, aairo. «:J±JjS<D««S*<a:*3^^i5ffl 
fC(±. »SK(ii±aiProiSS0D0~3e. 3eiC»« 

b<(ii±a3P<iDiis©o~i «T&-5. fip-fe. y- 

;£lCtet%Tli. 0-rna)Ji^(Ct>. RtaiPi^?»i>Ptt5%l 
©SgStiXTt^yx-f >i^5n-S^fii}g©g*i*«lCL//t 

^^^m/v-x:m^nm.mznm^^<D-v\tfs.<. 
p y X;ut^fliMm%©ii:^icf=f^LTc\.5fBrBiX)ife 



[0 1 5 5] *^ffi:^;SICfelt-5iy:aiP'v.<^)ttai}S©tt 

$&:/j;£(±esT'ife«A<. m.-hyL\-t%wm^tk\zii^^^ 

Cti(4, miiti-jSW 
^ICJBfiR-r-SJ^^ICb, S-5£APICEg$®S-r-5jE>g 

[0 1 5 6] liffiP'^ottiiijgcofti^ii. i^^yzf 

« tS^'f ■\' 7 7 Ag|J-^aSiJ:7S:iES(D^"*'<D/t;U;^*?roJEiS 

[0 15 7] X7K-> Vtf^-Xi^V^'iV'^m^mz. 
ig^^-f i7P7U-<i!!jl^j£;<?<X:J'>yiC, IP^. yX 

<*(?D*Sg*iiln-r-Sc:i'bff^Ui\ ttg(±5~5 0 0 
mPa-s (c p s) -C*«Cli:*«»*l>.<, 10~1 
0 0m Pa • sT*-5::i*<MIC»*Ul.>. 
[0 1 5 8] ttgi@IR:fi-;£(±emTft-5A^. 7KjS14©;t? 

-;i->ttiK7kS«:Wr-5<k^#I*<. yp -VT^-f >i^r'^ 

7|?U t KP+-»5^;UX5^U'>l|*«ff*L<ffifflT€? 
[0 1 5 9] ^ffi$tifc:^7t?-y hcOilgli. X7H-;/-T--< 

m.^'cr^1fi. v-r i^pyx^KDRtajpcD-stj^^jBtticb 

«c??-r-5, SEoTs ^-f^'pyx^utdtajpconsii. s 
fi*)i:-r-5X/t?«> i-wEsw 1 /I o~ 1 /2 t-rsct 



m 
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[0 1 6 01 ^^fijfif ©fi£5j-*^**ftiic:<b^fi*iici^^ 

[0 1 6 1] *»WOX7|«.>4' (^ftj«*^*ta#IlC 

[0 1 6 21 ^^-f ^□/x;ux>^e)^??ijg*p±aj*i±« 

ic J: y >^fli}S^fe/t;uxttlcif LffifttlSS^. -> U > 
[0 1 6 3] 3t:3^W<DX;t5y^(*, V-f i'py X;u<t^ 
[0 16 4] *^ISCDX7f?>yj?(±, ^jggg**-r-5C 

[0 1 6 5] *%B^(DX7t?-;/:5'(i. ^ ^<r>7.i^^v ^ V 
i^glffC 1 SOD V'T 4^ P 7 U"! C<J:A«pr«l«: 

{*. mm<o-^-<i7UjX)\^^^t&\y. ^^ii«&#i(cff 

ScDlllII?T-X/t^-yr--i' 1 S©^-f i> P7 U-T 

©7'r4'n>'X;u*^3gu. «ia©sffi±ici5i^(cx7i? 

[0 1 6 6] 



WlcMy*f>S:l^l!By rHggUj r«j |iS 

[0 1 6 71 <;g1±X*;U=ti-Ji>^7->;tS«lttk#1± 
lS©VJUf^^-f h 2 0 0 ffiJtai^— y h*ffl^^v 3 6 5 
n mlCfc(t«ai**<5 0 mW/c mZoSl^liS^gigS? 

[0 1 6 8] <j|ijs^js>iiffieij*(^>ajsi±j*(D^ji(c 
J:y?Tofc. 

1 0mm, :^*1 0 0 mmtDSSWiy (cWS/r UTSISfflSt 
*4<i:L/fc. Cine>(DiSi|sKi, 2 4±1"C. iSS5 5±5 
96©^rtIC1 6^HJU±»gU;t^(caJS(C«Lfc. ?l 

sissessi uTS>¥m«isyftmisro rx h p ^^^7 v i 

-CJ «:ffllV 2 4±1'C. Sg5 5±5%||!Ha+ 
ffl**&^!§K8 0 mm, 2 0 mm/^i-T?ai 

[0 16 9] Cfi^tt^k^tiro7jcic>pfr-5j§»ttcoiy 

M^tt-fk^^ (b) 0. sgj. OtiOTkS 9. SgPCD 

s^is^^niiiu, »L<i%^u, o'cicT2 4i$m» 

[0 17 0] C«^tt<b^tl<DiS7K14jSaiJ(C)t*r-5SlB 

tt©iBSD p^v^-y-^e 2. 5g|jsr^h-/ux>i 

2. 5gBA^^;&:-5->i7p/s4^-y->t h;Ux>©il^S«i 
SrfflitU, S^e<b-&1^!l (b) 2 5gP, =y^U'\^^-> 
i: h-»UX><^S^?gfiE7 5SIJS:il^bT2 St^lCTKU 
<ffli$U. 2 5\:iCT2 4^K»gUfca^, aisicT« 

[0 1 7 1] C7k<!:OgMftO;l!JS:D §Sif4*iag2 5 ± 
1 X,. iSJg 55±5%IC24 ^Pb^I^S U/t^. ffiSllflS 

[01 721 <:^'^:£.^i\^^-^m\m3mM<owm> 

IIJ6«!lt?ffiffl U;5:;S14x4^;U4^-lK®Ybtt»fi£!e!l©iatS 
[*IE£!KIA 1 (TiWm ;S1±x^.;U:li-i^gg{b14<b^!|at 
'f >+<b^illttit^ttlg© rzL=.^-f V 4 2 6 

3J ) 1 OgH. atXv->i>a'^>^ii;UvJ7^ 'J L/- h 
(B2|s:<b^»^#ttlS© TR - 6 8 4J ) 9 OSS, 
jS®S'Ji:UT2, 4-v7x— ;U-4-^^;U- 1 -/^ 

(Ba^^b^^iS) $0. 5 SIS, Kz^sg^iss^Ba 

teSllirUTI - 1 KP + ->->i'P'\=*^->;l>Xx-;P'>-h 
> (5^>'^;'i-<4i^-^til{© r-f;u;y+i7-1 8 4j ) 5 
SP^S^UT. IIfi£!|^A 1 ^fgiiiL/::. 
[0173] B 1 J a?<f a^14(^>Sttx^;P=(i 

-i^®<btt<b^i^tbT, Z'n^'^W'P>T<?^\y-V 
^tj=l^- (:*:B*-<>'+^b^I||$fc^#ttSO rzL- 
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■y^v4 2 6 3j ) ^6 ogp. sy^i . 6 -'^=^^-y• 
r— i-7P>7^-f THDDAj ) €2 0g|j. mwstn. 
>ja-;i, (n = i 7) 7^"ju-h (m-X3IS!^*|ciC 

^fihlSW FN - 1 7 7 EJ . H L Bfii= 14. 6 4 . 7K 
jS) *2 0g|J. a^ilIgaiJ«!:UT2. 

su. at/^jta^iBJsa'jiiUTi -t KP+->->4^p^+ 

7-1 8 4 J ) SSSt^-fCil^UTfflfiEiKlB 1 

[0 17 4] ^mmm^^i 

-fibS#->-h (-Wb^?±i!!o rpoRj . Ji^ao 
urn. M-®Pb>jiaS;-S*) [lUT, OPP->-h<i:l* 

ffifflUT. @i ic^SEn>£:ai« (A) ©RttBP (2) a 
t^3iE» (A) (13) tmi-m6iaL^<D^i^izm^iSi^ 

fiEUs m8ttg|55i'<7)*?l{k<Dfflfi!ctlA 1 XtJ'y-;!. 

5 0 %7kis>K(c^s 5 fmoismi&mmzj:. y 

SSI 0 0 Mm. '*'#C>ra8§a3 0 0 /tmT4 X 4rc 

^hij->i'xiHg^n;tid-aiP (2) tssss (a) ci 

3) SrJBfiEUT. -^fi*i;5:3t*#i*±ICff5fiE$n«:, US 
3 5 /imOgUWA 1 (1 ) 

[0 17 5] 5 0 /tm<DA-P-iJ'-Oft*>UlC2 5 0 
/im©/'<-=i-:5'-$:i^fflU/c:Ci:, iM^^A^ <Ditt> 
y icffifiEi^B 1 S:ffli\;tc<i:. 7* ^■v;^^»(D/"«^->' 
*<. @ 2 ic5^*n*:JB«roi<:ias5*Ji5j5E-r-5 tro-c** 

CiJ-:iJt(i±<!:|S|«l(CUT. O P P->- hS:-^W&3£ 

ib!KlT-fBfi£5tl>t. J»^5*^1 8 5/imCOgP« (B) 

(3) *JBfigL;t. gp** (B) om-Ji (3) C 
(i. gP*tA1 (1) (DRtmP (2) 0D^liiJ2?iJlC«^-r 

•sfiB (4) d^e>s 9\-m(Dmm^m/3i ^ ommr^-sfi 
(5) izm.^my3f^<o3mt^^<^mfis^ 5 0nm<o 

mVi(DXmm (6) *^Jf$fiE$nTl^'5.. ^/S. g5«Al 
(1) ©RtaiP (2) (OrtfliJ4(lX2?iJIC*i^f -SfiB 
IC11S2 0 0 Mm©?L«<7)^SlSP (7) ifiEclf^tlXl^ 
•5. 

[0 1 7 6] SIJ^. gP« (B) (D^-B (3) ilsISIlC 

UT. m3iz7ji^nftm^<D. mvi<oxmsi (s) $w 

U«:i\::tJU^l*gW!f (B) m-S (3) i|5i«o!). gp 

«A 1 (1) oRtaip (2) ©^i-fflij4®x 2?lJ(c^as■r 
«^slSlcs(te»n/5:?L«©^^lag|J (4* ) , g»«A1 

(1) WRtaiP (2) «)^ffij4fflX2 5iJCfflS^-5fig 



C|glte>tlfc?L«ro5iltig|J (4* ) . rt<|ij4<lX2?iJ(C 

^^T^m.mtzmf^ntcjm<Dxm.^ ( 7 ■ ) . sex 

a5« (B) (Dlg-g (3) <DKiK<D^m^ (5) 

■r-5ffiiaicK(te>tifc4fix 2 jyoiss t mmro?Ltt© 
^«gp (5' ) titmtf^nfii. m3izm^*iytmvt<D. 

gB« (B) (8) ^JBfiKUfc. 

[0 17 7] $fc»J^. g|J« (B) <Dm-m (3) in 

^icbT. m4iz7jk^nfcBVi.<D. giJ«A 1 <^4''6aij(7) 

2?iJ<Did:aJPlCfflSf (7" ) *^e.. ^i<D^'brH 

SESSI;5«6mm©ffiglCiS(te>nXt4{lX2yiJ©iaSl m 

m©?Lttofi«gp ( 9 " ) (c-tn^nssi^K 1 5 0 M 

m<DJg«(JD5(:^g|l (10), so:. g|5« (B) (D^-ffl 

(8) <7)?Ltt©i«S^gl5 (5' ) ICffl^-r-5tlglCS(te 
tlfcilS 1 mmOD 4 <i X 2 ?l|©?L«©f LttO^HtaSP 

(5" ) $:*-r^ll4|C^$nfcJBtt03. SPt* (B) © 
mnjl (11) *JBfiEU;t. 

[0 1 7 81 ^fcS'J^. fflfiE!^ (B) ©a-fliJl**<2m 
mT*«CiSlXSI^i»ra«**«1 0|3»T*-5C<tm^(i 
gP« (B) 05te(DJi<!:PI«l(CUT. gPW (B) ©IgHg 

(11) ©?Ltt<Di^agB (5" ) Rt/C (9" ) ICffi^-r 
S^SIC. itSi mm(7)7LttOi«iagU (5"') SIX 

(9" ) «*aitr^nfcH*fl5J5KU. 12mmX12m 

5(C^;Sn/S:JBttO. gP« (B) ©mraS (1 2) •SJg 

[0179] (ai5«<DS^) gW (B) ©^E3J1 (1 
2) tg|5« (B) <DmE.m (11) ^S?L«Oi»i«gi5CD 
fiiM*^t)-t+TgB«Sl±. gI5« (B) 

OSgHH (11) fl!J*^eSl^tg^3 8>mil«UT. Ctl 
'b<D^*ff$fiEr*Ifi£'il (B) (^?i<bSjt4&. 2-p©gl5« 
«:SSL/>£:, -tLT. gPtt (B) <DfH=m (1 1 ) *^e> 
-^fi«);a:S:Jt» (S^-itr) ^HJSIIU. gp« (B) 
EaJi (1 2) <!:jSttUTl\-5 1 2mmX1 2 mm<DgP^^' 
[0 1 8 0] MIC. isi»icuT-eo±:cgi}« (b) ^« 
m-i-^fH-M (8) . spw (b) ««fig-r-5ig-@ 

(3) . su:a5«Ai (1) ^Jii;^<:}g^L.. giJ« (b) 
(12) B$fl*j/d:3£*$ft (@^-tt 
■T) t)fSJStUT^iZ2g|5«:iilJI^L.. Ctxe.±{*lcSI*HS€ 
6 0|j»MiSaWUT^±CB!lbS-ti-«c:i:lcj;y. m6& 

zfmnz^tEti^mvio^-f^ayxA [di] sf^tg 

[0 1 8 1] IP^. C©^-f i7Py'X;K*. SP« (A) 

igPW (b) <^Fa1lc. 7j<^;5::^|o| (fiP^. yx;uffiicM 
^7>S::^|nl) lC#o:;t3itSS (6) */::gP« (B) 

*lcfc7jcsp;S::^ia]lc{*u:fc3SE«S (1 0) ^^Sb. c+ie. 
i. gP« (B) tf©Sil«::)7|fiJIC#tX/t3m (4' ) S 
(7. 7' ) . gl5« (B) 4'OSil;5::^|Sl(Cf*lX/t3a 
SS(5. 5*. 5". 5"') JSiZ^ ( 9 " . 9 " ' ) , S 
iXgPtt (A) +©3m (A) (13) IC<fcoT. RtaiP 
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(2) irJiAP (5"\ 9"') Ai^n^tl5UICig(^ 
tlT(,\*. Sfc, (5. 5 • . 5" , 5"') Jio: 

(9". 9"') gB^J(4';7xJl'«<t6:oTl\«. 

[0 18 2] miZC.<D^^^ayX)U(D±<D. (f'C^gPW 
ttJUP (2) A«Jf5fiJt^?ny5:S5HIC4i«-r-Sa5»<73g|5« 

(B) ±|C. ilS2mm(0KIS1f (S^1±-r) ^X7f^+ 

[01 83] (^«<Diftttag|) giJi^. ±l5WaJ«#fi!c 
CO±(Cli«i|«!l (A) 1 XttB 1 ^^fliUT. ±^tm 
*^^^m*iiJSIbTJl*-S-1 8 5 Mm<D->- httfiSJg!^ 

t&m<m (a) i ]i£<b!|^c)!i$ttt4. ^isu!!i!i«t^x>t 
1. 6GPa. mmnumf}^2. 8%. TkicDiesiftfi 

8 1g-C* fflfig!^ (B) ®{b!^C0«14(i. 
^l!gU»1:£m«t5 8 OM P a. «ll[ffir#t^iS:0«7. 2%. 
7k<!:©Sf!!l!ft(il 3S-ea9ofc. 
[0 1 84] (X/H-y-T^^^^yiSSfe) 7;U:tUv> (fll 

ytmmxmw wo. 01 2000 

©1 6{icD-5x-/p (5"') ay: (9"') (c— fficAn 
ufcA*. RtaiP (2) A»e)Sti>!::y, yx./i'S^sse.-r 
[0 18 5] c©^-i'^'pyx;u [D 1 ] 

»oT, >r>i'vxy hEP»Jffl(0OHP->-h(c:^4'> 

h«a§S<tU/c<!:C5, 1 6<l©X7t«y h©^^tA«^ai)b 
[0 18 6] CIISfi<5<J2j 

(V-f ^^pyX^K^f^iS) RtaSPA^I OfiXI 0?iJ(CV 

X-»U*gP« (A) ffliJ*<Ci;S:. ilS*^ 1 m<DH®©-SPT 

i±ajP*<ilSl 0 0 Mm. ttJ/^ft^SiSIS 0 0 Mm> Jlrt 
©i^tt<D3!EJSA«i|i 1 5 0 Mm. B^Hstj 1 8 5 Mm. 
Miif SISEOatSSd^ilS 2 0 0 M m. x;U<t UTffiffl 
•T'SS^APOIISdtl mmT*«. *t.?B-^^2 6mmX 
2 6mm©1 0 Oi^—)V^>({^aJX)\^ [D 2] S^f^iS 
Ufc. MICC©-e'fi'PyX-(U [D2] ^'/L'gP 

mX4mm<DS^ft» (®g5l±r) ;&X7|?+->«3gSJlC 

[0187] {:^if^v'r^><fUm OHPiy-\-±-Q 



5. 1 0 o<@©;^7K-> hw^jtA^^i&en/t. 

[0 18 8] Cllti9J3) 

(v-f i7py X;KOftS!) 1 0 OfKDPtajPA^l 5"JlCfiS 

■?ti2 o*<DiiSt«sx>«^(te>n«:5jiT&*ci:. -e-os 

«.-5C<h. ■^i;i/c!:L,Tffiffl-r-SaAPX><2 OTtx 5?iJ 

(cijit^>tiTi\sc<t, at;:. v-fi'ayx^KTjyx.'u 

®«*ilSJS^ 3 0 c mOnS©-gB RttliP**!!- 

¥®rtlcS.^:*^|ii]) -C35^Ci:iU^1.l4IISS0iJl i:l5)«llc 
UT. i±aJP*«iSSl 0 0 Mm. ff/t^FB^gm 3 0 0 M m 

xm^(r>mk(r>m^ifit^ 1 5 0 M m. -m-^m i 8 s m 

m. li«Sii-r«K{C03il!8*«iIS2 OOMm. C^x^U© 

as** 1 mmTfc'S. ^^JB"=t;£l 5mmX5 0mm©1 
0 Oi\^-)V^>(^nJX}V [D3] ^ftSIUfc. 

[0 1 8 9] siccroyx^urogptt (b) ±©. Rtajp 

*«?BfiEStl/i:|BiBlC«*t-r«a5»IC. «S5 0mmX|I$ 
2mmXig^ 3 0mm©74"J;Hfi (SS^t*) ^XtK* 

[0 19 0] >i^St«) Ilfi6««1 iPItSiC 

Mmtf/OF^SgSlTI 0 0|alf7t)/S:<i:ca. 1 0 0 0 Offl 

[01 91] mmm 4 d 

(^-Ti^pyX^l/Wf^M) ttdiP. ;±AP©*/DHS§ 
(SI. 3K»©^>4. StX«-S©II***S.-4-5C<»:JU^{4. 
^SS^JI <t|5)«llCUT. RtaiPA^ilSS^I OMm-CfJit* 
Fe^SggtA^S 0 Mm, grt©i^*^©3SESSA*. R±JilP<!:©g 
i^gPf^ifi*^**) 2 0 Mm. teOSP^J-/)**^ 1 0 0 Mm. ig3 
i|i^3 5Mm. 6$ltii-r-§«©dSEIS«t. id:mP<!:©^lB£ 
gP#jfi*<ilg|^ 2 0 M m. ffi©gi5^*<ilg 1 0 0 M m. 
■Sx^UOilSX^^I mmT*-5. ^JK-^;£5 mmX 5 mm 
©1 STtv-^UV-f OPyX^U [D4] •^f^iSl^/t. M(C 

c©^-f 4'p/x;u©±©. <i±^utfim&L^mtmm\z 

ffl>t=t-r-5gP-»IC. fig 1 mm©^-7^>U>^#*X7p+-> 

[0 1 9 2] {^^v'r^ >if^) msm 1 t.mmz 

l.X7.if^v^^>{fl,tit:i^. 16fi©X7Hyh©^ 
[01 93] iu^m 5 ] 

(^-(•^pyx;u©f^i!!) 6<i©iy:aiP««i yiJicfiStflg* 

nxtN^ci. i^«©2ft«8^Wr-5.6}BgS**. 6*©35 
«S*<^(tt.n>S:1 ST-fe-SCi:. r^x^Ut UTffiffl-T* 
;:iAPA<375:x2?iJIClS(te.tlTt\-5C<!:. JU^ttHttS 
ffljl tIsiailCUT. R±fcbPA<ilg2 0 0 Mm. 'I'.LNFB'Jffi 

gi5 0 0 ^JLmxmmmp^(o^mk(r>m.ntfifs^^ 5 o Mm. 

iiSS**) 1 8 5 Mm. OI.)l<DmMtfi^. 6mm©V-f^ 
P y X->UHulB^**f^S! Ufc. 
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[0 19 4] zo-^-fipnyXJumm^cDSi^ (b) m 

(C, iSAPOfiSICS-ilgl . 6 mm0 6<l©C7xJUi; 
fi^K^^-^^. ^i.Jg^;£2 5 mmX 7 5 mmX 3 mm 

Ai t^9\-m^m^^rmmufc, 

[0 1 9 5] $e.|C. -^fl*l«:3£»»<S: UT. HJi^J 1 
Tfflt^fc<!:l^ll;oP P->-h (H^-a-T) ©□P-^iftS 
SIC. 5 0 Mm<^A-ZI-^— S:ffll\TlifiE!^A 1 

lcSI^1.Jg*2 8>PBlBSS4UT, 3S«ltt*^5^Ufc*BI<btt 

a^tmmz^^ (a) (ch«u. ■?-<D^opp->-h 

^rfJStbfe. lU±(0^f^(C<fcy. SOOAtrnXSOOM 
m. J1*-|*I2 5 *tm©3E§JB(7)X'-<— y— RtHlPro^iJ 
<Dia$1l>JlC. $i>i:iliaa)4)<Cv$ril^tSSA^e>0D8iiai;(rt$1 m 

mTS- 7 (1 2 iziku. ^^mfn<Driim/fi 5 O O m m IC 

IE?y$n?i:. 51-3K-d-;S2 5mmX 7 5mm©6*-;uy 

[01961 C^Tl^yf^^^i/'HSI) Vf ^/pyX^U 
[D5] ^^murc:it. UT2 5mmX 

7 5 mm, 1 mm<^)7;U7't KSH£:^^-f Kt/^ 
:^ [5^U^rA >j5'-:^->3:>-;H± (Tele Chem Inte 
rnational Inc. ) ttS, ;t-^y Tyu-f't K S M A] ^ 

iSDNASiiw- [xj^'^-y^ji-'jif-y— t;;^as8. 5' - 

C675/S-3' - F I TC-2 6 ^S:t U ^ 
:t5^K) t^'T^'PXTf^-y^-f >i^V;i/-->3> [-T^U 
'^A'f ^v'3:»-;i'tt (Tele Chem International 

Inc.) m] Wl /I S^iS?«*fflt\/J:Ci:, JU^IiUSS 

[019 71 C^J1E{?IJ6D 

yx;u [D5] <^i±AP©&'^x;nc, {>^■m^. em 

m. rtSO. 5mm07t?"jX?-U>5^i— ;^^->7y7 
^' U u- KlKSSffJ (ms^fiS<b^1±Sllo 7P>7;U7 
T+) (cTS^u, T>r^'p>'X;i' [D6] tu/t, 

[0 1 9 8] (7.7f^y^<Di^m) m^t^m&iSLm'Jitt>tf 
-AlCT^'f i'PyX^U [D6] 



6] a)#5^3.-y€)ffe«^, IIS6^J5-C{^fflU/tt)©<i: 
1^ i;« Jt^^iS D N A BrK-#WjS>S*3E« b;t 6 3 v-< 
p -> 'J >v^7K>:?' (K D-y-'f x>5^-f 7 -f •yi'ttia. 
I c-3 2 6 OS) ©a-v^^^Pv/ij^vJic-tti-ens 

[0 1 9 91 (:^7i«.y7^^>^stgi) 'm^t^isttuxm 
>'X;u [D6] cDx^--y--A<^fli)i4Si!Ki(D;^^'f Ki^ 

^X(Cigtt!-r«*T?^il«±#$1±fc. ±iS6 

Amt^^mmm^^ } ml/^ (^sfii) rv^rt^p 

yX;HC®AI^/t<!:il-5. v-f ^pyXJKOiiaiP<fcU 

D N A jS}S*<Ki> o < y Rtaj * tlx^^mmzsi y ±«« y . 
m^mm^(Dm.miznmurc, ^<o^,*.-c-> u >v7i^> 

fc. c:o^fli*tm«iiS6fl!5<tPi«iicteau. itjt«a 

5 0 0 M m® 6 <i©M3t:^7l« snfc. 
[0 2 0 0] 

3>7S:LIC|5j^(Ci±aiL/. ^SJcO;:^7K-> fi 
^SSicJBiffi-c*«^>r^pyX;k ^wtUiS:)!;*. & 
cx, K^-ri'p/x;u*fflofc:;^7H->7^-f>i^:^at. ^ 

[0 2 0 1 1 

[@aa>@#;&i$ig^] 

[01] llffi«"Jl &tX4TflElSU*:V-f ^'P/X-ZUOD 
gPW (A) O¥®0<O«^ST-fe«, 

[02] Ili69!l1 &u:4TftS!fu/tv-f^pyx;KD 

gP*t (B) «^-)i<DqzS0{O«^STfe-5. 
[03] ^ffiglJl &U;4-Cf^l!{UfcV'l'^pyX;KJ5 

gptt (B) «:^fi!c-r-5^-ii©¥®ia<D«s@-es>s, 

[04] Hffi^JI &ZX4-Cf^l8UfcV'f i'P/X-'UCD 
(B) $«£r$mH€O7M@(0:gxC@T«'5. 

[0 51 ftss^ji st^4-cf^iau/i^^^pyx;i'ro 

[0 61 %mm^^if-A-x^^my^t^-^^i7uyx)v<D 

[0 7] HJg^ji stX4t?f^i!!u;tv-i'^pyx>'i/© 
iz:®0©^ja:0-e*-5. ^^a. sseis (a) . 35 

SS. ^7iJk atKiiAPi;a:-5il^UfcffijHK*Slfi€r 

[081 :*:^B^©liiW(cfflt\Xt^'f i'PyX^KD^® 
0©^SC0T-ib-5. 
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[0 9] :$:%W©I^^WICffll^fc■7■*f ^pyX^UOOltffi 
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